Super o xide reacts with carbonate solvents in Li-air batteries. 
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Introduction:
Li-O 2 battery chemistry has aroused significant interests due to its high theoretical specific capacity, which far exceeds state-of-art Li-ion batteries, due to the cathode active material (O 2 ) being abundant in the air. However, before Li-air chemistry becomes applicable, there are many technical obstacles that need to be addressed. 
Experimental details
All reagents were purchased from Sigma-Aldrich except tris(pentafluorophenyl) borane (TPFPB) which was synthesized in-house at Brookhaven National Laboratory according to the procedures reported in the literature [9] . Anhydrous grade propylene carbonate (PC) and dimethyl sulfoxide (DMSO) were further dried in-house using 5 Å molecule sieves, which were vacuum dried at practical and reliable way to determine the spin concentration is to compare the integrated area of the sample spectrum with that of an appropriate standard, as the method of absolute spin concentration estimation is difficult and even impossible in some cases. In the current investigation, DPPH was used as standard since both O 2 -and DPPH are free radicals, S is ½. It has been reported that DPPH will remain stable in the solution at room temperature with its ESR signal unchanged for many days [12] . The spin concentration of the superoxide and the standard was determined from the double integration of the ESR peak. Assuming the Curie law was followed, the ratio of the number of spins or spin concentration (spin/ A standardization curve was first generated using DPPH DMSO solutions with known concentration. The standardization curve is shown in Figure 1 . In a Li-air battery, Li salts are normally used in the electrolyte; therefore the catalytic disproportionation by Li ion was of interest to be investigated. Figure 2 shows the ESR spectra 
[Reactant] represents PC, Li + and TPFPB concentration. Since the concentration of reactant (PC) and catalyst (TPFPB) remain constant, then,
The rate equation will be:
k' is now an apparent rate constant and n is the reaction order.
For a first order reaction, n=1, the integration for the rate equation yields:
Where [O 2
. - ] is the initial concentration of superoxide. Therefore, if the lnC plot with t, a straight line should be demonstrated, the slope will the apparent rate constant. As shown in figure 4 , straight lines are shown, all three reactions were proven to be first order. And the rate constants were calculated from the slope and tabulated in table 1. Assuming the concentration of PC is substantially higher and the concentrations for Li ion and TPFPB were constant, the reaction constant can be calculated from the apparent constant k', which can be determined by the slope.
The results are tabulated in 
